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• Formative Assessment - is a deliberate process used by teachers and students during instruction that provides actionable feedback used to 
adjust ongoing teaching and learning strategies to improve students’ attainment of curricular learning targets/goals.

Montana’s Initial Steps Toward Developing 
Formative Science Assessments

Objectives

• Reverse-engineer (take existing assessment materials 
aligned to the Framework) and APPLY them to formative 
need 

• Use UbD step-wise process to consider instructional 
strategies 

• Offer guidance on accessibility, equity and engagement

• Formulate a process with alignment and purpose embedded

• Provide rubrics and tools to review materials for quality

• Empower local educators in the process  
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1. Children are born investigators
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2. Focusing on Core Ideas and    
Practices
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3. Understanding Develops Over 
Time
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4. Science and Engineering Require 
Both Knowledge and Practice
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5. Connecting to Students Interest 
and Experiences
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6. Promoting Equity
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Conceptual Shifts of the Standards

1. K–12 Science Education Should Reflect the Interconnected 
Nature of Science as it is Practiced and Experienced in the 
Real World

2. MT Science Standards are student performance 
expectations – NOT curriculum

3. MT Science Standards Concepts Build Coherently from K–
12

4. MT Science Standards focus on Deeper Understanding of 
Content as well as Application of Content

5. Science and Engineering are Integrated in the MT Science 
Standards

6. MT Science Standards are designed to prepare students 
for college, career, and citizenship

7. MT Science Standards and Common Core State Standards 
(English Language Arts and Mathematics) are Aligned
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Source Appendix A

http://nextgenscience.org/sites/default/files/resource/files/Appendix A - 4.11.13 Conceptual Shifts in the Next Generation Science Standards.pdf
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NGSS and Framework-Based State 
Adoptions
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Standards Context
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Foundation Boxes

What students should 
KNOW and be able to DO
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What to Measure?

Standards

Assessment

Assessment

Standards

Standards
Assessment 

Items



Re-envision Assessments for Science



Summative 

Assessments

Measure college & career readiness

Formative

Assessment Process

Improve instruction & student 

learning

Interim

Assessments

Flexible for actionable 

feedback

Montana 
Science 

Performance 
Standards 

(NGSS-
aligned)

for college & 
career 

readiness

All students 
leave high 

school 
college & 

career ready

Teachers & schools have 

information & tools they need to 

improve teaching & learning.
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Theory of Action (ToA) Overview

Click to access 

ToA
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Montana students are 

critical consumers of 

information and can 

apply and transfer MCS 

(2016) for science 

learning to complex and 

novel situations thus 

demonstrating globally 

competitive skillsets 

necessary for 

postsecondary success.

Montana’s state and local 

science assessments 

measure the MCS (2016) 

for science knowledge, 

skills, and abilities 

essential for community, 

college, and workforce 

readiness.

Montana is a local-

control state and as such 

the OPI will work with 

the BPE and partners to 

implement changes that 

are reasonable and 

responsive to the unique 

educational 

circumstances of 

Montana’s K–12 

accredited schools.

Montana school 

administrators facilitate 

policy changes and access 

to resources to support 

teachers and students with 

opportunities to experience 

individualized learning 

across the curriculum 

including STEM and having 

access to technology.

Montana school 

administrators facilitate 

policy changes and 

access to resources to 

support teachers and 

students with 

opportunities to 

experience individualized 

learning across the 

curriculum including 

STEM and having 

access to technology.

Student Outcomes

(SO)

Student Actions

(SA)

Teacher Actions

(TA)

System Setting 

and Use

(SSU)

Statewide Assessment 

Design System

(SADS)

https://drive.google.com/file/d/0B34l3UA3OHHna3Ezd2E3cE5tcFk/view
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What is Formative Assessment?

15Source: https://www.smarterbalanced.org/wp-content/uploads/2015/09/Digital-Library-Factsheet.pdf

https://www.smarterbalanced.org/wp-content/uploads/2015/09/Digital-Library-Factsheet.pdf
https://www.smarterbalanced.org/wp-content/uploads/2015/09/Digital-Library-Factsheet.pdf
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PAO Formative Assessment
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What is PAO Science?
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Last Row: Marshall Lagge, Bruce Dudek
Sixth Row: Amanda Obery, Emily Currier, Karla Miller, Jessica Eilertson, John Deming, Jared Betz
Fifth Row: Chris DeWald, Jennifer Stadum, Sue Mohr, Lily Haines, Nicole Kirschten
Fourth Row: Ashley McGrath, Katie Burke, Melissa Johnson, Lindsay Manzo, Debbie Hanson
Third Row: Maureen Karlin, Jacqueline Marshall, Michelle McCarthy, Brian Williams
Second Row: Jodi Hall, Audrey Howard, Roni Sells, Monica Tomayer, Katherine Aune
Front: Karen Pollari, Marcy Fortner, Yvonne Field, Molly Ward, Mary Williams, Summer Graber
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Online Repository 
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Resource Goals
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Resource Goals
• Activity Closure and 

Success Criteria

• Assessable Targets

• Facets of Student 
Thinking - Instructional 
Tracker

• Activity Support and 
Accessibility Strategies

• Montana Indian 
Education for All (IEFA) 
Cultural Connections 
and/or Significance
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Repository Goals
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Pilot Goals
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• Test the resource template

• Test the process with rubrics and checklist

• Elicit input from piloting teacher

• Revise materials as necessary
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Resource in Action Goals
• High-quality & promotional 

in nature 

• < 7 minutes in length 
(video snippet)

• Conversational preface & 
epilogue  

• Model science strategy 

• Capture authentic 
classroom instruction & 
student participation 

• Collage of interaction 

• Ensure overall goal of 
strategy is met
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https://www.edweek.org/ew/section/multimedia/formative-assessment-videos.html
https://www.edweek.org/ew/section/multimedia/formative-assessment-videos.html


Methods I

• 30 educators were selected for this project, 25 
completed

• Minimum of 15 hrs Teacher Learning Hub 
Training

• Leverage existing alignment work 

• Reverse-engineer open, free materials

• Build proof-of-concept model to serves as an 
exemplar library for teachers
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Methods II

• Hold 3-day face-to-face meeting

• Use UbD forms to reverse-engineer open, free 
materials

• Use consensus process to ensure quality

• Build proof-of-concept model to serves as an 
exemplar library for teachers
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Methods III

Bucket resources into categories to support 
user-driven repository navigation:

• Content-driven 

• Content-neutral 

• Activity-focused 

• IEFA integration 

• Special student population
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Methods IV

• Recruit piloting teacher 

• Pilot resource and test process

• Merge the 94 resources into state template 

• Test resource with PAO teachers using rubric, 
checklists, & repository goals 

• Evaluate resource for inclusion with peers
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Methods V

• Vet the online repository resources 

• Create an action plan for resources & piloting 
needs for the 2018-2019 school year 

• Revise state phase-out/roll-out transition 
timeline for formative repository

• Create an action plan for a comprehensive, 
balanced system of assessments for science 
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PAO Project
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PAO Phase I Findings

Facts:

• 25 teachers participated in this science 
formative development project.

• There were several teachers who 
participated on the team that wrote the 
Montana Science Standards (2016) 

• Several informal science educators (e.g., 
educators form museums, science centers, 
etc. who work with teachers throughout 
the school year) were also participants.
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PAO Phase I Findings

Benefits to State:

• This workshop increased teacher’s knowledge of the new science 
standards and around developing formative assessments that 
measure these new standards.
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PAO Phase I Findings

Benefits to Teachers:

• “The course overall helped me grow. I appreciated the 
face-to-face experience the most, truly my best learning 
style”. – PAO Teacher Participant
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PAO Phase I Findings

Benefits to Students:

• Students of teachers who were a part of this 
workshop will have teachers who have more 
confidence teaching the new science standards 
and PAO formative assessment. 
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Conclusion
• Defined methods to help generalize and translate a backwards process to 

use with existing materials 
• Used a research-proven UbD stepwise process to consider resources while 

maintaining strong alignment and intention to the learning goals (standards).
• To ensure alignment and appropriateness
• To ensure specificity for teachers, local education agencies, and states

• Helped reduce teacher time by assembling a library of high-quality 
resources for teachers to select from  

• Helped scaffold strategies as a formative process 

• Provided expectations and structure for instructional concepts to consider 
in relation to the standards

• Engaged educators firsthand through its teacher-built and teacher-driven 
framework

• Invoked critical consumption of process-driven aligned strategies 
• Required educators to ask questions & to look critically at the necessary lines of 

evidence to know where the student is in relation to the learning goal (standards). 

• Intentional iterative process ensured the project was responsive to 
improvement and teacher input  

• Perfect launchpad to begin building a comprehensive system of 
assessments for science assessment system 
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Science Phase-Out / Roll-Out Idea

2016

MT adopted new 
science standards

2018

Contract extension 
granted for two years

2017

MT implemented new 
science standards

2019

Change any impacted 
rules and include cycle

Secure federal waiver for 
2019

Pilot new items for 
general & alternate

2021

Pilot interim/benchmark 
assessments

Go operational ELEM, 
MS, & HS

2020

Develop interim tests for 
local use

Census field with ELEM, 
MS, & HS

SCILLSS & Task Force 
partnership started

PAO formative science 
work with 25 teachers 

Accountability system 
uses 2016-2017 data

CRT-Science and Alt 
given at grades 4, 8, & 10

Pilot 
formative

Different* New* New*SameSameSame

Accountability system uses 
data to determine 
comprehensive & targeted
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Student Constructed Rubrics
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Handout 1) PAO Formative Resource

Handout 2) Pre-Activity Discussion Guide

Handout 3) Activity Discussion Guide
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Questions?

37

Ashley McGrath  

NAEP State Coordinator

Montana Office of Public Instruction

 Phone: 406.444.3450

 E-mail: amcgrath@mt.gov

mailto:amcgrath@mt.gov

